The presented study compares magnetic properties of Ni-doped magnetites Ni 2+ 0.5 Fe 2+ 0.5 Fe 3+ 2 O4 to magnetite (Fe3O4) sample. Physicochemical properties of materials were registered by means of X-ray powder diraction, Mössbauer spectroscopy, saturation magnetization and physical properties measurement systems. It was obtained that used preparation procedures lead to synthesis of single phase spinel materials with close nanodimensional size about 812 nm. Mechanochemically synthesized sample shows better magnetic properties as lower blocking temperature of superparamagnetic state and minimal coercivity in comparison to other studied materials.
Introduction
Magnetite and magnetite-type materials are members Various preparation procedures have been used to produce ferrites, including co-precipitation, hydrothermal, solgel methods and mechanical alloying [17] . In addition, it has been found that ferrite particles of similar composition dier on their magnetic properties depending on the dierences in particle size. Decreasing the particle sizes leads to an increase of non-magnetic species on the particle surface [2, 7] . The aim of presented paper was to study physicochemical properties of magnetite-type materials by means of X-ray diraction (XRD), Mössbauer spectroscopy, saturation magnetization and physical properties measurement systems (PPMS). The Mössbauer spectra (MS) of materials at room temperature (RT) and liquid nitrogen temperature (LNT) are recorded. They are shown in Fig. 2 . Spectra evaluation was done as an optimal t of component superposition. It can be seen that RT Mössbauer spectra of magnetite Fe 3 O 4 sample and thermally prepared Ni-Fe material (Fig. 2a,b) registered the presence of sextet and doublet components. In order to investigate the origin of doublet lines in both cases their LNT Mössbauer spectra are obtained and the RT spectra are completely resolved (Fig. 2a,b) . The evaluation of spectra reveals the ex- According to the literature data the mean size of oxide particles in MCS sample is about 35 nm [9, 10] .
This result is conrmed by LNT spectrum of material ( Fig. 2-c) , which is not completely resolved [9, 10] . In this spectrum the SPM doublet component with about 25% relative weight is registered beside of the sextet components with lower H eff values, having the characteristic hyperne parameters of a tetrahedrally coordinated Fe 3+
and two octahedrally coordinated Fe 3+ and Fe 2+ ions.
LNT spectrum of the MCS sample is a case of not completely resolved spectrum when the temperature is close, but not lower than so-called blocking temperature where magnetically split subspectra will be registered. nanoparticles [1, 3, 12, 13] . We cannot exclude again the inuence of the agglomeration eects typical for wet synthesis methods as co-precipitation [11] . 
